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Abstract 



PURPOSE:To have a surface layer having fine adhesion, a small coefficient of friction and fine abrasion 
resistance by forming a nitride with the evaporated metal in the surface so that a density of the nitride is 
reduced in order from the surface to the inside, and setting a ratio of X-ray diffraction peak values from the 
nitride surface and the surface at more than 1.0. 

CONSTITUTIONS metal is evaporated to be adhered in a cemented carbide surface and while the nitrogen 
ion is irradiated to form a nitride with the evaporated metal in the surface, and the nitride is reduced in order 
from the surface to the inside. When a ratio of the metal atom to be evaporated and the ion to be filled is 
controlled to change a ratio 1200/11 1 1 of X-ray diffraction peak values from the nitride surface 100 and a 
surface 1 1 1 , a hardness and a friction coefficient are changed as the figure shows. When the friction 
coefficient is reduced, an effect by the reduction of the friction efficiency is remarkably large though an 
abrasion loss is reduced and the hardness is reduced. An extra fine diameter drill having fine adhesion, a 
small friction coefficient and fine abrasion resistance can be obtained by setting the ratio 1200/11 1 1 of the X- 
ray diffraction peak values at more than 1.0. 
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